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Potential Natural VegetationPotential Natural Vegetation
Provides the optimal Provides the optimal 
effective shade (along effective shade (along 
with topography)with topography)
Produces natural Produces natural 
stream temperatures stream temperatures 
(assuming no point (assuming no point 
sources)sources)
Equivalent to natural Equivalent to natural 
background background 
conditions in Idaho conditions in Idaho 
WQSWQS



Temperature TMDLTemperature TMDL

Loading Capacity = Solar Load under PNVLoading Capacity = Solar Load under PNV
Existing Load = Solar Load under existing Existing Load = Solar Load under existing 

effective shadeeffective shade
Load Reduction = PNV Load Load Reduction = PNV Load –– Existing Existing 

LoadLoad
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aerial pathfinder pathfinder
class actual class delta

70 67.9 60 10
90 90.9 90 0
80 56.9 50 30
40 54.1 50 -10
90 91.9 90 0
80 86.9 80 0
70 90.8 90 -20
80 87.6 80 0
0 7.1 0 0
10 25.7 20 -10
90 78.5 70 20
10 50.3 50 -40
90 73.3 70 20
62 66 62 0 average
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Figure 10. Effective Shade Curve – Application in Ponderosa Pine/Common Chokecherry Habitat Type 



Figure 8. Effective Shade Curve – Application in Meadow Habitat Type – Tufted Hairgrass
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Drainage Area RelationshipsDrainage Area Relationships
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LCF Natural Stream WidthsLCF Natural Stream Widths
Existing bankfull widths in Upper Trestle Creek Existing bankfull widths in Upper Trestle Creek 
are 35% greater than bankfull width estimated are 35% greater than bankfull width estimated 
by drainage area.by drainage area.
A 35% increase (rounded to nearest whole A 35% increase (rounded to nearest whole 
meter) was applied to all natural bankfull widths meter) was applied to all natural bankfull widths 
estimated by drainage area for the LCR estimated by drainage area for the LCR 
subbasin. (e.g. 2m + 35% = 2.7 = 3m)subbasin. (e.g. 2m + 35% = 2.7 = 3m)
Thus, natural bankfull widths used in the loading Thus, natural bankfull widths used in the loading 
analysis are ~ 35% greater than widths analysis are ~ 35% greater than widths 
estimated by drainage area.estimated by drainage area.



Table 1. Effective Shade Targets for the Forested Tributaries Vegetation Type.

3040505050606070708080809090Target Class (%)

3038444952545564737781868894Willamette Basin

5264757882838487899091929292Mattole River

2036353942464554626873808990VRU 10

3140495658636572758185899295VRU 8

544028242119181412108542

Stream Width (m)
Effective Shade 
Curves



Table 2. Effective Shade Targets for the Forest/Shrub Mix Vegetation Type.

20607070Target Class (%)

23536567Willamette

31868991Mattole River

25788586Walla Walla

-516462Alvord Lake

401187

Stream Width (m)

Effective Shade Curves



Solar Load CalculationsSolar Load Calculations

Segment 
Length 
(meters)

Existing 
Shade 
(fraction)

Existing Summer 
Load (kWh/m2/day)

Target or 
Potential 
Shade 
(fraction)

Potential Summer 
Load (kWh/m2/day)

Potential Load minus 
Existing load 
(kWh/m2/day)

999 0.8 5.5 x (1 - 0.8) 0.9 5.5 x (1 - 0.9) Potential - Existing

Segment 
Area (m2)

Existing Summer 
Load (kWh/day)

Natural 
Stream 
Width (m)

Potential Summer 
Load (kWh/day)

Potential Load minus 
Existing Load 
(kWh/day)

999 x 2 Area x Above 2 Area x Above Potential - Existing





% Reduction

-62-8,602.005,255.2513,857.259,555.00Total

tributary-330.00330.003660.00600.00200

tributary-170.5085.251255.75155.00155

-3806.003806.0047612.006920.001730

-3712.50742.5034455.001350.00450

-583.00291.501874.50530.00530

Potential Load minus 
Existing Load 
(kWh/day)

Potential 
Summer Load 
(kWh/day)

Natural 
Stream 
Width (m)

Existing 
Summer Load 
(kWh/day)

Segment 
Area (m2)

Segment 
Length 
(meters)

tributary-0.550.550.91.10.8200

tributary-1.100.550.91.650.7155

-0.550.550.91.10.81730

-2.750.550.93.30.4450

-1.100.550.91.650.7530

Gordon Creek

Potential Load minus 
Existing load 
(kWh/m2/day)

Potential 
Summer Load 
(kWh/m2/day)

Target or 
Potential 
Shade 
(fraction)

Existing 
Summer Load 
(kWh/m2/day)

Existing 
Shade 
(fraction)

Segment 
Length 
(~meters)



pathfinder = 7.1%-1.653.850.35.503.5

pathfinder = 25.7%-1.652.750.54.40.25.3

ab EF-0.552.750.53.30.43

-1.652.750.54.40.21.45

pathfinder = 50.3%-0.552.200.62.750.53.7

ab Rattle0.002.200.62.20.60.9

0.552.200.61.650.70.6

ab Quartz0.551.650.71.10.80.6

0.001.650.71.650.70.45

-0.551.650.72.20.60.25

ab Moose0.001.650.71.650.70.4

-0.551.650.72.20.60.35

0.001.650.71.650.70.25

pathfinder = 73.3%-0.551.100.81.650.71.8

-0.551.100.81.650.70.1

0.000.550.90.550.90.6

-0.550.550.91.10.80.15

0.000.550.90.550.90.15

Lightning CreekLightning Creek

Potential Load 
minus Existing load 
(kWh/m2/day)

Potential 
Summer Load 
(kWh/m2/day)

Target or 
Potential 
Shade 
(fraction)

Existing 
Summer Load 
(kWh/m2/day)

Existing 
Shade 
(fraction)

Segment 
Length 
(~miles)



% Reduction

-29-1,113,6822,731,0973,844,779933,259Total

Cascade to mouth-50187411710395416729133041665632.7

ab Cascade-3940646567732810508372388278529.5

ab EF-63730318650243823801158734828.0

-9240915401424246423560052333.5

ab Wellington-62225248901193111261131375954.6

ab Rattle0509841650984231751448.4

849733989162549215450965.6

ab Quartz743522306141487013518965.6

016729141672910139724.2

-3098929414123925633402.3

ab Moose01168411116847081643.7

-34081022311136316196563.3

073021173024426402.3

ab Gem-796615933523899144842896.8

-44388551328805160.9

01593315932897965.6

-3983983797724241.4

03983398724241.4

Potential Load minus 
Existing Load 
(kWh/day)

Potential 
Summer Load 
(kWh/day)

Natural 
Stream 
Width (m)

Existing 
Summer Load 
(kWh/day)

Segment 
Area (m2)

Segment 
Length 
(meters)





Table 31. Excess Solar Load and Percent Reduction to Achieve Loading Capacity
for the Lower Clark Fork River and Associated Tributaries.

8%8,294Johnson Creek

18%13,200WF Blue Creek (ID only)

42%16,684Unnamed Tributary

28%22,729Dry Creek

59%29,629West Johnson Creek

39%39,548Mosquito Creek 

55%60,657Gold Creek 

39%94,936Twin Creek 

28%174,416Derr Creek 

8%1,279,300Lower Clark Fork River

Percent ReductionExcess Load (kWh/day)
Water Body



Table 32. Excess Solar Load and Percent Reduction to Achieve Loading Capacity
for Lightning Creek and Associated Tributaries.

42%3,790Deer Creek

40%4,183Regal Creek

27%5,352Quartz Creek

66%5,830Gem Creek

73%7,158Lunch Creek

62%8,602Gordon Creek

19%9,807Porcupine Creek

32%11,729Morris Creek

20%12,683Wellington Creek

54%12,730Moose Creek

54%13,970Fall, Sheep & Bear Creeks

69%20,152Unnamed tributary

50%28,438Cascade Creek

30%30,635Spring Creek

62%30,649Mud, Steep, Silvertip, Trapper, etc.

49%55,743Rattle Creek

32%76,772East Fork drainage

29%1,113,682Lightning Creek

Percent ReductionExcess Load (kWh/day)
Water Body























General Temperature-Shade Relationship

0

5

10

15

20

25

30

30 40 50 60 70 80 90
Shade (%)

Te
m

pe
ra

tu
re

 (C
)

2002 max 2002 ave 2003 max 2003 ave 2004 max 2004 ave


